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Abstract 
 Unconventional agriculture includes methods of farming that are defined by unique 
farming practices and a focus on sustainability.  Unconventional agriculture can take many 
forms, including hydroponic systems and aquaponic systems.  These two systems are unique in 
the sense that they are soilless methods of growing plants.  Both of these systems require careful 
monitoring because they do not have soil to act as a buffer and help maintain normal levels.  
Though these two systems are very similar they have some key differences in how they function, 
which ultimately leads to differing advantages and disadvantages of both systems.  Additionally, 
these systems have the opportunity to help decrease the number of food deserts in our society.  
Because these systems can be used in urban settings and to grow food in controlled conditions 
year-round, access to healthy food can be increased in low-income, high-minority areas.  This 
exploration of hydroponics, aquaponics, and their role in our society is presented in the form of a 
short magazine to engage readers and reach a wider audience that has limited technical 
experience.   
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Applied Knowledge Project Written Explanation 
Hydroponic and aquaponic systems have some very unique advantages compared to that 
of conventional agriculture.  For one, these systems can be utilized in an urban setting, which 
makes them ideal for increasing food access in food deserts.  Additionally, produce in these 
systems can be grown vertically, thus these systems can save an immense amount of 
space.  Produce from hydroponic and aquaponic systems are often grown in controlled 
environments, so produce can be grown year-round.  Because these systems do not require soil, 
erosion, loss of topsoil, soil health, and channelization are not necessary concerns.  Also, due to 
the fact that these systems can take up less real estate, more land can be preserved and thus more 
carbon can be absorbed into natural ecosystems, helping to offset carbon emissions.  These 
systems also have unique disadvantages.  These systems require more monitoring than most 
general agriculture because they do not have the soil medium acting as a buffer and helping to 
maintain normal states.  These systems are also limited by the fact that they can only grow 
certain types of produce.  Additionally, plant pathogens can be less of a concern because plants 
are grown in a controlled environment; however, if pathogens do get into the system, they can 
wipe out an entire crop.  Overall, hydroponic and aquaponic systems have many advantages that 
make them engineering feats, yet they also have additional considerations that owners need to 
think about.  
The zine, a short magazine, format was chosen because the goal was to develop a tool 
that could be used by the general public. Zines provide a low-tech, low-cost way to share 
information. A zine format is approachable and familiar to the target audience compared to a 
research paper or presentation. It is more accessible as it can be published in a virtual or printed 
format. The layout is easily divided into sections making it easy for an individual to go back and 
reference one section easily. Additionally, highlighting small but important pieces of information 
can easily be done in this format.  The zine allows me to connect more with the readers through 
my biography and reflection. 
Finally, this zine wraps up with an intersections discussion highlighting how these 
systems can work to reduce inequity. This section is important and relevant, especially in the 
time we are living in: a major climate crisis, increased visibility of discrimination and systemic 
oppression, and the food supply chain issues that were exacerbated by the COVID-19 pandemic. 
These issues significantly impact low-income and high-minority areas. Hydroponics and 
aquaponics can be a part of the solution to these issues due to their relative simplicity, multiple 
implementation methods, and accessibility. I wanted to show and explain how the systems work 
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What is it?
Unconventional agriculture is defined by
unique farming practices with a focus on
sustainable farming. Unconventional
agriculture practices can include hydroponics,
aquaponics, vertical farming, rooftop farming,
etc. Often unconventional agriculture is
selected due to minimal space, such as in
urban landscapes. Some systems can also help
to maximize yield with vertical farming
practices.  Other systems  can save resources






Why is it important?
Unconventional agriculture is important
because it has a focus on sustainability.
Unconventional agriculture can result in higher
yields while using less space. This can allow
other ecosystems to be unharmed by
agriculture, thus helping address the climate
concern. Unconventional agriculture also can
use fewer resources, such as water and
nutrients, to grow produce. Additionally,
unconventional agriculture can  help address



















Hydroponics in a nutshell is the growing of plants
without the use of soil, but instead a nutrient-rich,
water-based, oxygenated liquid solution that is
applied to the roots of the plants. 
Hydroponic systems can vary
greatly from a vertical farming
system to maximize yield
commercially to a mason jar with a
plant at home. 
If you've ever tried to grow a plant, you have
probably overwatered it, so how does submerging
the roots of a plant in water not drown the plant?
The difference between overwatering a plant and
growing plants hydroponically is that the water has
a higher concentration of dissolved oxygen.
Dissolved oxygen is gaseous oxygen that is
dissolved  in water.  Have you  ever wondered why
boiling water releases bubbles? Well, it's because
as   water gets warmer it has a harder time holding
onto the dissolved oxygen, thus the dissolved
oxygen escapes in bubbles.  In hydroponics, higher
dissolved oxygen concentrations are  often
reached by continuously moving the water, often







Possibly more surprising is the
fact that plants can grow without
the use of soil. While soil helps to
anchor plants and supplies
plants with nutrients, soil is not
needed for plant survival.
Because nutrients are supplied
via the liquid solution in
hydroponics, soil is not needed
for that purpose. Additionally, in
hydroponics the plants are
anchored, or physically
supported, without the use of
soil in a variety of ways.
5




Hydroponic systems use an aerated,
nutrient-rich solution that is delivered to the
roots. What exactly is in the nutrient-rich
solution? Although there are many options
of nutrient mixtures that can be used for
hydroponics, they all share one thing in
common.  The major elements and
micronutrients are nearly identical in all
nutrient solutions provided commercially.
Nitrogen, phosphorus, potassium, calcium,
magnesium, and sulfur have been identified
as the major elements that need to be in
these nutrient-rich mixtures in higher
concentrations. Micronutrients that appear
in lower concentrations  include
manganese, chlorine, copper, iron, boron,
zinc, and molybdenum. All of these
elements and nutrients are necessary for
certain functions within the plants. Nutrient
mixtures can be bought as a liquid solution
or a powder mixture, both have their
advantages and disadvantages. Selection of
a nutrient mixture solely depends on the
consumer and what will fit their needs. 
Great plants to grow:
Strawberries, lettuce, peppers,
spinach tomatoes, radishes,
cucumbers, beans, and herbs 
Plants to avoid:
Potatoes, large root vegetables,
corn, melons, and vine plants
(excluding tomatoes and
cucumbers) 
To grow or not to grow 
Of course, always follow the package
instructions for diluting the nutrient mixture
with water to create the usable nutrient
solution.  Additionally, know it may be
necessary to add some extra water each
day to account for the water that is
consumed by the plants.  Furthermore, as
the plants uptake the nutrients,  nutrients
will be utilized in uneven proportions.  If you
continue adding water and the nutrient
mixture, a buildup of certain nutrients will
occur.  Too much of a good thing can be
toxic.  For example, sodium chloride (table
salt) will build up if the water-based
solution in the system is not changed.  This
will result in toxic levels  of nutrients to
some plants.  The solution should be
completely changed approximately every
two weeks. 6
Nutrient solutions can come in liquid or powder forms.
Source: The Weed Scene
The nutrients in powder hydroponic
mixtures come as salts (e.g. NaCl).  When
these salts are dissolved in water, they split
into individual ions, or charged particles
(e.g. Na+ and Cl-).  Liquid nutrient solutions
already contain the ions  in the liquid
solution. These ions are able to carry an
electrical current because of their positive
or negative charge. Therefore, by
measuring electrical conductivity (the
ability of a substance  to carry an electrical
current) the amount of salts in the nutrient
solution can be measured. It is important to
measure the electrical conductivity
because a high electrical conductivity can
indicate the presence of excess nutrients
which can   be toxic to the plants.
Additionally, a low electrical conductivity
can indicate a lack of nutrients which will
result in  plants not being able to complete
necessary functions. Optimal electrical
conductivity levels should generally be
between 1.5 and 3 dS/m. Electrical
conductivity can be monitored by using an
electrical conductivity (EC) meter.  
pH monitoring is a key component of a
healthy and successful hydroponic
system. pH is the measure of acidity of a
substance. pH  can be monitored using a
pH meter and altered using commercially
available pH buffers, such as pH up and
pH down.  Most plants prefer a pH
between 5 and 6 because the availability
of nutrients is maximized within this pH
range. Nutrients are available in different
concentrations at different pH levels; at
non-optimal pH levels, nutrients will form
salts with one another making the
nutrients inaccessible to the plant. Plants
absorb nutrients as ions and salts hold
nutrients in an inaccessible form to the
plant. 
Why do we not
monitor these things
normally? 
When plants are grown in the soil
it is less important to monitor the
pH and electrical conductivity
because the soil acts as a buffer
and helps to maintain normal
levels.
Testing 
Testing 1, 2, 3
7
Temperature Check
The ideal temperature of water
within a hydroponic system is
between 72 and 75 F.
Nutrient Film Technique: this system is defined by the continual motion of the nutrient
solution. 
Deep Water Culture: in this system, plants float on a raft on top of a pool of water that is
aerated with an air stone, or bubbler, that diffuses air into the water.
Wick System: the wick system uses a material with high capillary action that runs from the
nutrient solution to the plastic cups with the plants.
Ebb and Flow: this system floods the system for a given amount of time (usually 20 min),
then drains the water (usually for 10 min), and then repeats this process. This system
requires a timer.
Drip System: this system runs a line from the nutrient reservoir directly to the plants and
slowly releases water.
Aeroponics: this system mists the roots of the plants with the nutrient solution.
Starting a hydroponic system can be daunting, but the first place to start is choosing a growing
system that will fit your needs.  All of these systems will work, and while some may have pros
and cons for your specific situation, they may be ideal for another situation. In many systems,
seeds are placed in a small portion of a medium, such as Rockwool or gravel, and then placed in













Epic Gardening provides  a
good review of lights used
for hydroponics systems. 
8
Hydroponic systems can come in many shapes, sizes and can utilize different










More crops for your space
Less need to stress about soil
Can be grown in nonoptimal conditions
Plants can be packed more densely because the space for root growth does not need
to be factored in. Vertical farming practices can further increase yield per space. 
Faster growth 
Grown closer to the consumer
Better quality crops
No weeding
Without any soil, there is no need to worry about soil-borne diseases or soil health.
Additionally, there is no need to apply chemicals harmful to the environment. 
Hydroponic plants can be grown in areas where the soil conditions are not optimal or
in other harsh climates.  Also, when grown indoors, they can be grown year-round. 
Hydroponics plants grow faster because of the availability of oxygen to the roots.
Oxygen is needed for aerobic respiration, which is necessary for root growth. 
Because hydroponic systems do not require as much space, they can be utilized in
urban areas. Thus, there will be less transportation costs and less carbon emissions!
When hydroponic plants are grown in controlled conditions, such as a greenhouse,
they face less stress and thus have consistently better quality. 
It is as simple as that. With no soil, there will be no pesky weeds that you need to







Initial costs can be
higher than that of
conventional
agriculture because
of the cost to build a
hydroponic system   
Skills and knowledge
are needed in order








crops and charge a
premium 
Not all types of plants




NASA has been experimenting with
utilizing hydroponics in  space 
and on other planets. 
Astronauts on the 
ISS have been able 
to use hydroponics 










 vertical aeroponic systems to
grow herbs and leafy greens which
they sell locally. 
Monoculture
In conventional agriculture,
growing a monoculture crop
can be dangerous because a
disease can easily take
out a field and soil can
become depleted. In
hydroponics this 





   are less of a worry
in hydroponics as
generally plants are
grown in indoor controlled
environments; however, if a
plant pathogen contaminates the
controlled system, it spreads quickly.
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Aquaponic systems are very similar to
hydroponic systems.  Aquaponic systems
combine aquaculture (the production of
fish for sale) and hydroponics, in a way
that benefits both the plants and the fish.
Aquaculture systems need thorough
filtration because if fish excretions are
circulated in their tanks with no filtration,
the excretions can become toxic to the
fish. However, filtration costs can become
pricey, so aquaponic systems use a
cheaper and more natural filter, the
plants!  Although fish are a very key
component, nitrifying bacteria shine as the
true engine of aquaponic systems. Fish
excrete ammonia (NH3) through their
waste and gills as a result of metabolic
processes. However, this ammonia is not
accessible by plants and must first be
converted into nitrate (NO3-). Nitrate is
readily accessible and usable by plants
and, thus, it can be filtered from the water.  
Ammonia is first converted to nitrite
(NO2-) with the help of Nitrosomonas
bacteria and then converted to nitrate
with the help of Nitrobacter bacteria.
Maintaining a healthy aquaponic system
revolves around maintaining a healthy
bacterial environment.  Without the
bacteria converting the ammonia to
nitrate, the fish will suffer from toxicity and
the plants will lack nutrients. 
Aquaponics 
Overall, it is important to find the correct
balance between the needs of the fish, the
plants, and the nitrifying bacteria.
Hydroponic systems are fairly easy to convert
to aquaponic systems, only a few adjustments
need to be made. Aquaponic systems do not
use purchased nutrition because the natural
fish excretions supply the necessary nutrition.
Unlike in hydroponic systems, the nutrient
solution does not need to be changed every
several weeks because there should be no
salt build-up that would be toxic to the plants. 
12
The nitrogen cycle shows the interconnectedness of an
aquaponic system. Source: Texas A&M AgriLife Extension
Photo source:   Portable Farms n Aquaponic Systems 
Nitrifying
Bacteria
The needed culture containing nitrifying bacteria
can be purchased commercially from multiple
sources. It is important to start growing the
bacteria in the aquaponics system before adding
the fish or plants to the environment.  If the
bacteria, fish, and plants are all added at one
time, there will be a system collapse.  The
bacteria will not be in plentiful enough numbers
to convert the ammonia to nitrates and thus the
fish will die of toxicity from the ammonia and the
plants will die from a lack of nutrients. To tell if
the bacterial environment is healthy, the pH,
dissolved oxygen level, and total nitrogen levels
can be measured (see page 16).    
As time passes the bacteria will likely be found in
every part of the aquaponic system, including on
the roots of the plants.  However, when
beginning the aquaponic system, the bacteria
should be grown on a biofilter.  A biofilter is an
inert material with a high surface volume.  In
other words, a biofilter is anything on which
bacteria can grow on the surface in a high
volume and the surface will not react with its
surroundings.  Biofilters can be bought or made
at home. Examples of biofilters include mesh
bags, lava rocks, sinking plastic beads, etc.  The
bacteria need to be able to adhere to the
biofilter.
Aquaponic systems will run at a higher pH than
hydroponics systems, mostly because the
nitrifying bacteria prefer a pH of 7 to 8.  However,
as the nitrifying bacteria convert ammonia to
nitrates they release H+ ions, which  increase the












Fish selection is more important for
commercial aquaponics because, at the
commercial level, selling fish as they grow is
important to run an economically
sustainable company.  Conversely, hobbyist
aquaponic farmers have less of a need to
stress about fish selection.  For commercial
farmers it is more important to select a fish
that grows to maturity quickly, is cheap to
buy, and will sell for a good price on the
market.  Both commercial farmers and
hobbyists should  consider some factors
including whether they will eat a commercial
fish food diet, their pH preferences (should
be in the range of bacteria and plant
preferences), their tolerance to temperature
changes, and their dissolved oxygen needs
(cold water fish will require higher
concentrations of dissolved oxygen).  
When initially starting an aquaponic
system, it is important to know what is in
the water you are starting with.  If starting
with municipal  water, it will be important
to decrease the amount of chlorine and
chloramine.  This can be done by running
the water through the system for a few
days as chlorine will escape from the
surface as a gas over time.  Chloramine
can be removed the same way, but the
system will need to be aerated for a
longer period. Chloramine can also be
removed chemically.  Additionally,
chlorine test kits can be bought at stores
where they sell pool supplies.  High
chlorine and chloramine levels can be
toxic to fish and plants, so it is important to
remove them. As the plants use water,
more water will need to be added. It is
best practice to add no more than 10% of
the total volume at a time.  This process is
good practice but is not necessary when
building a hydroponic system if municipal
chlorine levels are relatively low. 
The University of Texas A&M created a
guide to help with fish selection in
hydroponics, the list below summarizes their
categorization from poor to excellent
choices:
Poor: Comet Goldfish, Marine fish
Fair: Bluegill, Redear, Hybrid Sunfish,
Channel Catfish, Blue Catfish, Hybrids
Good: Largemouth Bass, Koi
Excellent: Tilapia, Hybrid Stripped Bass 
A more in-depth analysis of each breed can
be found on the Texas A&M AgriLife
Extension guide. 
Great plants to grow:
Strawberries, lettuce, peppers,
spinach tomatoes, radishes,
cucumbers, beans, and herbs 
Plants to avoid:
Potatoes, large root vegetables,





Go With the Flow 
As stated previously, an aquaponic system has
a few additional elements compared to that of a
hydroponic system.  An aquaponic system
needs a clarifying tank and a biofilter system.
The clarifying tank is used to settle out solid
waste, uneaten food, and other sediment. A
clarifying tank generally utilizes gravity to settle
out the solid waste, but net or mesh filters can
also be used within this component.  This tank
needs to be cleaned out daily to weekly
depending on the system to ensure the system
can continue to function properly and not
become clogged. The biofilter is the home to
the majority of the nitrifying bacteria within the
system. The biofilter can be any inert material
with a high surface area that the bacteria can
adhere to as water passes through. Although
bacteria will exist throughout the entire system,
it is important to have a biofilter system to help
cultivate healthy bacteria in a large quantity so
it can keep up with the demand of converting
ammonia to nitrates in order to maintain a
healthy system overall. Water needs to be
circulated through the entire system at least
three times a day to function properly.  
Hydroponic Culture
Unit 
















pH, or the acidity of a substance, is
important to measure in an aquaponic
system.  This measurement is key for telling
the health of the bacterial system. A healthy
aquaponic system should be kept around a
pH of 7 to 8.  Although the optimal pH for
plants is between 5 and 6, the bacteria
prefer a less acidic environment and thus
the system should be kept between 7 and 8.
Additionally, the nitrification process
increases the acidity of the system as a
result of the chemical reaction, so a healthy
aquaponic system will continually be
decreasing in pH.  The pH of the system will
need to be adjusted using pH up or a mesh
bag of crushed oyster shells to increase the
pH. It is important to monitor and adjust the
pH because around a pH of 5.5 the
nitrification process will completely stop
and disrupt the whole system.  
Items to Monitor
Dissolved oxygen is the amount of oxygen
held within the water.  As each aspect of
this system requires dissolved oxygen in
water, it is important to maintain and
regulate. If the dissolved oxygen level
drops below a satisfactory level, plants will
be suffocated. Plants need to be able to
absorb dissolved oxygen through their
roots to perform respiration, or break down
the carbohydrates formed during
photosynthesis into energy they can use.
Also, if the dissolved oxygen levels drop
below a satisfactory level, the fish in an
aquaponic system can start to struggle.
Fish, like all other living things, need oxygen
to survive.  Cold water holds dissolved
oxygen better than warm water, so cold
water fish will need a higher concentration
of dissolved oxygen than warm water fish.
During the summer months when the water
is warmer, it is even more important to
ensure that the aquaponic system
dissolved  oxygen levels are satisfactory.
Additionally, if levels reach an
unsatisfactory level the nitrifying bacteria
will begin to produce N2 from the ammonia
instead of nitrates and the pH of the system
will begin to drop. Thus, the necessary
plant food will be lost and the nitrifying
bacteria and fish will soon be negatively
affected by an acidic pH. 
As mentioned, ammonia, which is excreted
by fish, is also toxic to fish. Ammonia is also
unusable by plants. However, ammonia can
be very expensive to measure accurately.
Typically, the total amount of nitrogen is
measured, which means the amount of
ammonia, nitrites, and nitrates are measured
together as one value. This value in relation
to the pH value and dissolved oxygen level
can be used to assess the overall health of
an aquaponic system. It is also important to
note that nitrates  can also be toxic to fish at
high enough concentrations, so it is
necessary to find a balance between the




Pros   Cons
It should be noted that all of the advantages
listed for hydroponic systems can also be
applied to aquaponic systems and some of
the advantages listed here can be applied to
hydroponic systems as well.  
Again, it should be noted that all of the cons
listed for hydroponic systems can also be






with their roots intact
and, thus, they do not
die immediately and





are needed as they
are in hydroponics 







than with hydroponics 
More space is needed
than with hydroponics
Commercially,  fish





Sustainable Harvesters is a
commercial aquaponic farm 
located in Texas. They sell 
locally to restaurants and 
households. Their 
produce comes with 






generator is an 
important 
consideration when 
starting an aquaponic 
system because in a low 
oxygen environment fish can 
only survive for 30min-4hr and 
plants can only survive for 12-24 hr.  
Vegan?
Is food grown with aquaponics  
vegan? Every vegan defines
their life and food choices
differently. Some vegans 
view aquaponics as
exploitation of fish 
and some think 
it's okay if the 






needs of the fish and
the plants can be tricky. 
Each system will differ
depending on the plants and




Vertical farming techniques grow plants by stacking them in layers.  Often  a tower that has
little pocket-like containers to hold plants is utilized.  The  plants grown with vertical farming
techniques are often grown without the use of soil and instead use hydroponics and
aquaponics. Of course, there are different designs that can be utilized in vertical farming.
However, the cylindrical model maximizes crop yield by minimizing the space needed. 
Photo above: Vertical farming towers
are being used to grow lettuce and
herbs. Source: Agritecture 
Photo below: Wall to Fork is the concept
that produce is grown on a wall at your local
supermarket and then purchased by you.
Source: The Beet 
A cylindrical growing tower, such
as the one shown to the right,
maximizes crop yield because
plants can grow outward radially
and units of plants can be
stacked on top of one another.
This maximizes the number of
crops that can be grown per
square foot.  Even flat walls, such
as the one shown below can help
to increase crop yield per square
foot because they stack plants
vertically.  
An additional benefit beyond
increasing crop yield is saving
space.  In urban areas, space is
a commodity and is highly
valued.  Additionally, natural
ecosystems are often altered
to make room for agriculture,
but if space can be used
vertically instead of
horizontally, then fewer
ecosystems need to be altered.
This allows these ecosystems
to help combat climate change.  
Intersections
Hydroponic and aquaponic systems have
the ability to increase access to healthy food.
There are huge inadequacies in the
American food supply system. Low-income
and often high-minority communities have
reduced access to healthy food.  Access can
be limited by cost, physical barriers,
education, time, and many other factors.  
Environmental racism can be defined by the
fact that low-income, high-minority
communities are disproportionately
impacted by the design of the city. These
negative impacts can include increased toxic
waste in the area, garbage dumps, and
decreased healthy food access.
Environmental racism is the product of
systemic racism that has persisted
throughout history and has been further
exacerbated by the capitalist society. In low-
income, high-minority communities there is
generally a larger number of fast food
restaurants and smaller markets or
convenience stores.  Also, there are
generally a smaller number of dine-in
restaurants and large supermarkets.  These
inequities are present because low-income
populations have been identified as more
likely to go to fast  food restaurants. This  is
because of their convenience, since these
individuals may be working longer hours,
and because of the lower cost of food at fast
food restaurants. Additionally, large chain
supermarkets do not always think it will be
financially beneficial for them to open stores
in poorer communities. Due to these
inequities, there is less access to healthy
food in poorer communities than compared
to wealthier communities. 
Furthermore, these communities can be
identified as food deserts. A food desert is an
area where food sources are lacking or
limited.  Food deserts often have less healthy
food displayed in their stores, including fruits
and vegetables. The healthy food they do
have is usually of lower quality. Due to the
fact that these communities have fewer fresh
and healthy foods available, residents from
these communities are at a greater risk for
diabetes and obesity.
These systematic barriers are not the only
limitations to access of healthy food in these
communities. Cost is often a limiting factor.
When trying to save money, high protein
meals, grains, fruits, and vegetables are
often the first items to disappear off of a
plate. These items are often substituted with
starches, fats, and sugars because foods
containing these items are often more
convenient and filling. 
The Thrifty Food Plan is a plan that is
published by the U.S. Department of
Agriculture to help low-income families
make a cheap and healthy plan for food.
However, this plan often contains meals that
sacrifice nutrition and deviate from the
mainstream American diet.  Additionally, this
plan accounts for a family of 4, but it is very
hard for this plan to account for all of the
nuances experienced by each community.
This plan cannot fully take into account the
food prices of every location, the minimum
wage/income of the family, or the appetites
of those it is planning to feed. Overall, there
are many disparities in our American food
system.    20
Along with cost, physical barriers are significant contributors to the fact that not all
residents in low-income high-minority communities have access to healthy foods.  The
average household in America is about 2.2 miles away from a grocery store. This may not
seem terribly far, but for individuals who do not have cars, easy access to public transit, or
are not able to walk to the nearest grocery store, access can become seriously limited. 
 Additionally, low-income individuals from  high-minority communities on average have to
travel 1.1 miles further to the nearest grocery store compared to low-income individuals
from majority-white communities. Thus, individuals who experience these physical barriers
may go to the store less and buy longer-lasting food or may just go to a closer
convenience store instead of traveling to a store that has healthier options.
Time available for cooking and knowledge of how to cook vegetables can also be a barrier.
Low-income families may be working longer hours than the average American, thus
limiting the time they may have to cook or prepare food.  Also, access to the internet or
resources that help a person come up with recipes and ideas of how to prepare food can
also be limited.  Knowledge of food preparation can especially be limited if a person did
not grow up eating the same fruits and vegetables.  Overall, there are many barriers that




Urban farming can not only
increase food production
but also provide aesthetic
value. Source: The
Guardian
Often, hydroponic and aquaponic systems
are associated with the growth of lettuce,
which is not traditionally thought of as a
very nutritious food.  However, cabbage can
just as easily be grown in hydroponic and
aquaponic systems.  Cabbage is a very
nutrient-dense food and is often sold at
lower prices, making it a good candidate for
being grown in some of these communities
that lack nutritious food. Additionally, other
foods, such as strawberries, peppers,
spinach, tomatoes, cucumbers, radishes,
beans, and herbs can still and should be
grown.  These foods all provide  nutrition
and variety. 
Another benefit of food grown
hydroponically and aquaponically is that
this food can be harvested with its roots still
intact. This means that the plant does not
immediately die when it is harvested, thus,
its refrigeration life will be extended.
Additionally, trips to pick up produce can be
less frequent and provide food for longer,
which helps address the barriers some face
in ease of access to stores.  Urban systems
should, of course, supply education to their
constituents, such as recipes for how to
quickly prepare delicious meals, since many
of the people getting produce may work
extended hours.
It is also important to note that using vertical
farming techniques are a very efficient and
productive use of land. This is important
because then other ecosystems can be
preserved to help curb climate change,
which disproportionately affects  low-
income communities and communities of
color.  
Hydroponic and aquaponic systems have
some capability to increase access to food for
these communities as well as lower the price.
Whether food is grown commercially and
distributed to local stores or grown in  an at-
home hydroponic or aquaponic system,
access is increased.  First of all, food grown
hydroponically and aquaponically can be
grown closer to the consumer. This is
because vertical farming techniques can be
used in urban areas since they take up less
room and do not need any soil. When food is
grown closer to the consumer there are fewer
costs associated with shipping, so food can
be sold at cheaper prices. Additionally, while
the initial costs of hydroponic and aquaponic
systems can be expensive, in the long run,
these systems use fewer resources, including









Future urban architecture has the
potential to be much greener than
our current concrete jungles. Our
urban architecture has the potential
to shape our struggles and solutions
dealing with climate change and
environmental racism in the next
several years.  Education is equally as
important as architecture. Educating
others on not only the struggles our
world is facing but also some of the
solutions, such as hydroponic and
aquaponic systems. 
These solutions can be
implemented in a solution as large
as a new giant hydroponic
greenhouse in the middle of
downtown or as small as a mason
jar in your kitchen. Growing your
own food one head of lettuce at a
time can help combat climate
change and taste much better than
something you could buy at the
store.  Little solutions are just as
important as the larger changes we
need to make. 
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Photo above: WORK AC is an architect firm that
designed an urban hydroponic farm atop an
apartment building. Source: Green Mormon
Architect 
Photo above: The Flatpack Hydroponics Garden is the design of
a Danish company to simplify urban farming, the garden delivers
538-square-feet  of fresh food. Source: In Habitat 
Photo below: Sasaki, an architecture firm, designed a





Click here for a:
 
General explanation of hydroponics 
Great introductory video to hydroponics 
A tutorial on building your own hydroponic system
A dditional information on hydroponics
Click here for a:
General explanation of aquaponics 
Great introductory video to aquaponics
A tutorial on building your own aquaponic system 
Additional information on aquaponics
24
This project helped me to learn more than just the inner workings of
hydroponic and aquaponic systems.  I have been able to look at the
food system from a new perspective.  The issues with the food
system are not a new concept, but viewing these issues from the
lens of a low-income, high-minority community has only further
emphasized the idea that our society needs to be actively
advocating for anti-racist policies to best serve everyone in our
community.  Additionally, this project helped to re-inspire my
curiosity.  I occasionally find myself so focused on functioning within
our education system, memorizing details and learning processes,
that I forget to question the world around me.  I thoroughly enjoy
learning about systems and processes, but when I can connect what
I have learned in the silo of the classroom to something I have seen
outside the classroom it reminds me to always be curious and to be
a continuous life-long learner. Furthermore, this project has provided
me the opportunity to make connections between many of the
classes I have taken in the last four years and not only connected
them to hydroponic and aquaponic systems, but also to one another.  
I found myself building these connections throughout this entire
project and many of my classes make more sense as a result of
these connections.  I was also excited for the opportunity to hone my
abilities in effectively communicating with others who may not know
about a topic, and this project allowed me to do just that.  I enjoyed
discussing this project with others, gauging their knowledge on the
topic, and then adjusting what I wrote to match their understanding.
Overall, I have learned so much during the completion of this project.
I learned more about a topic that I find interesting and I learned
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